I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Diabetes mellitus (DM) comprises a group of common metabolic disorders that share the phenotype of hyperglycaemia. Widespread metabolic deregulation imposes tremendous physical and psychological burden.\[[@ref1]\] Prevalence of diabetes in India ranges from 2.7% to 15.1%. As per the International Diabetic Federation 2013, 9.1% of the adult population may be suffering from diabetes in India.\[[@ref2]\]

Diabetic patients are twice as likely as the general population to suffer from depression, with higher risk in women. During a 5-year follow up, 80% of diabetic patients have recurrence of depressive episodes.\[[@ref3]\] Depression and anxiety in particular are more frequent in diabetic patients. Patients with DM suffering from depression have a higher incidence of suicidal ideations. Psychological stress factors play an active role in both aetiology and the metabolic control of DM. Other contributing factors in the pathogenesis of type 2 diabetes mellitus (T2DM) include environmental and lifestyle factors, family history, ethnicity and genetics.\[[@ref4]\] Psychological distress can occur when DM is first diagnosed: Denial, anger, guilt, reactive depression and finally acceptance are the reactions, which are anticipated and take months to resolve.\[[@ref5]\] Patients with mental health disorders receive less medical care for DM. The quality of life of the patient is adversely affected due to the knowledge about the course of illness, restriction of diet and activity, closely monitored management schedules and the continued risk of acute and chronic life-threatening complications.\[[@ref6]\] "Diabetes burnout" and "Diabetes overwhelmus" are the words used often to describe the distress experienced by diabetic patients. Comorbidity of diabetes and psychiatric disorders can present in different patterns. First, the two can present as independent conditions with no apparent direct connection. Second, the course of diabetes can be complicated by emergence of psychiatric disorders. Third, certain psychiatric disorders like depression and schizophrenia act as significant independent risk factors for development of diabetes. Fourth, there could be an overlap between the clinical presentations of hypoglycaemic or ketoacidosis episodes and conditions such as panic attacks. Fifth, impaired glucose tolerance and diabetes could emerge as a side effect of the medications used for psychiatric disorders. Biochemical changes due to the mental and treatment with second-generation (atypical) antipsychotic agents may actually increase the risk of diabetes.\[[@ref7]\]

Psychiatric disorders in patients with diabetes lead to increase cost of care, poor treatment adherence, poor glycaemia control, increased emergency room visits, hospitalization higher rate of absenteeism and increased diabetes-specific mortality.\[[@ref8]\]

Fragmentation of medical and psychiatric treatment further complicates the management of comorbid diabetes and psychosis. The low quality of medical care for patients with diabetes and psychosis should be deemed a modifiable risk factor for poor diabetes outcomes. Research specifically on patients with comorbid diabetes and psychotic disorders is scarce, and patients with serious mental illness have typically been excluded from large clinical trials of medications and interventions for diabetes.\[[@ref9][@ref10]\] Indians are more susceptible for diabetes because of increased insulin resistance, abdominal obesity, decreased adiponectin and increased C-reactive protein levels.\[[@ref11]\] Keeping above facts in view, the present study was planned to assess the psychiatric comorbidity in T2DM patients.

A[IMS AND]{.smallcaps} O[BJECTIVES]{.smallcaps} {#sec1-2}
===============================================

To study the prevalence of psychiatric comorbidity among patients of T2DMTo study the association between psychiatric comorbidity and sociodemographic and clinical variables in patients with T2DM.

M[ATERIAL AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-3}
================================================

Study setting {#sec2-1}
-------------

The study was conducted at Indira Gandhi Medical College, Shimla, which is a Tertiary Care Centre of hilly state of Himachal Pradesh catering majority of the population of the state.

Study design {#sec2-2}
------------

Descriptive cross-sectional study.

Study population and sample size {#sec2-3}
--------------------------------

All the patients attending outpatient department (OPD) services of medicine department, who were diagnosed with T2DM, were screened for enrolment in the study during August 2016 to July 2017. The eligible patients who fulfilled following inclusion and exclusion criteria and gave written informed consent were enrolled in the study.

Inclusion criteria {#sec2-4}
------------------

Patients within the age group of 18-60 years diagnosed with T2DMWillingness to participate in the study.

Exclusion criteria {#sec2-5}
------------------

Patients with history of epilepsy, mental retardation and neurocognitive disordersPatients with any chronic medical illness other than DM and on long-term treatment for any other medical and psychiatric illnessPatients having chronic DM with complications such as renal cardiovascular system and neuropathy.

Tools {#sec2-6}
-----

Sociodemographic Profile Sheet: This semi-structured, pretested proforma was used to record information regarding sociodemographic variablesCase Record Form: Self-devised, semi-structured and pretested proforma used to record historical and clinical detailsThe Brief Illness Perception Questionnaire (B-Ipq):\[[@ref12]\] The B-IPQ, a nine-item scale designed to rapidly assess the cognitive and emotional representations of illnessThe International Classification Of Diseases, Tenth Revision (ICD-10):\[[@ref13]\] Diagnosis of psychiatric disorders was made according to ICD-10Hamilton Depression Rating Scale (HAM-D):\[[@ref14]\] The HAM-D is the most widely used clinician-administered depression assessment scale. The original version contains 17 items (HAM-D17) pertaining to symptoms of depression experienced over the past week. Internal consistency was assessed using Cronbach\'s α. A "receiver operating characteristics" curve was obtained and the sensitivity, specificity, positive and negative predictive values were calculated for different cut-off points of the HAMD-17, illustrating the discriminative properties of the scale in the selected patient population. It is a valid and reliable tool to assess the severity of depressionHamilton Anxiety Rating Scale (HAM-A):\[[@ref15]\] The HAM-A was one of the first rating scales developed to measure the severity of anxiety symptoms. The scale consists of 14 items, each defined by a series of symptoms, and measures both psychic anxiety and somatic anxiety. It is a valid and reliable toolMini-International Neuropsychiatric Interview 6.0 (Mini 6.0):\[[@ref16]\] The MINI 6.0 screens for all major Axis I disorders, including schizophrenia, anxiety, mood disorders, eating disorders, and substance dependence. There is also a brief screen for suicidality. It is available in multiple languages, for children, and other populations, and is easy to administer, with good reliability and validity.

Data collection {#sec2-7}
---------------

After obtaining a written informed consent from all eligible patients a detailed history from the patient and/or a reliable person who knows the patient well was taken. Sociodemographic and clinical data were obtained from the patients, relatives and recorded using semi-structured formats. The Brief Illness Perception Questionnaire (B-IPQ) was used to assess the cognitive and emotional representations of illness. Diagnosis of psychiatric disorders was made according to The International Classification of Diseases, Tenth Revision (ICD-10). Psychiatric symptoms were also assessed by using Mini-International Neuropsychiatric Interview 6.0 (M.I.N.I.6.0). If the patient was found to have anxiety or depressive disorder, the severity of the same was assessed by using appropriate scales Hamilton Depression Rating Scale (HAM-D), or Hamilton Anxiety Rating Scale (HAM-A) as per the psychiatric diagnosis.

Routine blood investigations like FPG\\PPG, HbA1c, complete haemogram, ESR, T3\\T4\\TSH, serum urea/creatinine, lipid profile, SGOT\\SGPT\\serum total and direct bilirubin, serum electrolytes and X-ray chest were carried out as per need of the patient.

Statistical analysis {#sec2-8}
--------------------

Data was entered into Microsoft Excel. Data were analysed using statistical software Epi Info version 7.2.0.1. The categorical variables and continuous variables reported as percentages and mean ± standard deviation respectively.

R[ESULTS]{.smallcaps} {#sec1-4}
=====================

A total of 320 patients of T2DM were screened, out of which 202 eligible patients were enrolled in the study. The age of the patients ranged from 24 years to 60 years with mean age of 50.63 ± 09.37 years. Females comprised 48% of study population. Most of the patients (64%) belonged to rural area and 95% were married \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. Majority 187 (92.5%) of patients were either matriculate or graduate and more than half of the patients 129 (63.9%) were farmers \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\]. Maximum number of 162 (80.2%) patients belonged to joint families and only 40 (19.8%) patients belonged to nuclear families. Out of 202 patients, most of the 146 (72.3%) patients belonged to middle socioeconomic class and 56 (27.7%) patients belonged to lower socioeconomic class \[[Figure 5](#F5){ref-type="fig"}\]. Out of the 202 patients, 118 (58.4%) patients had psychiatric comorbidity. Depression was the most common psychiatric comorbid illness present in 85 (41.9%) patients \[[Figure 6](#F6){ref-type="fig"}\].
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In present study, the crude prevalence of psychiatric comorbidity especially depression was higher in the higher age group (\>50 years = 20.5%, [Table 1](#T1){ref-type="table"}); however, it was not statistically significant (*P*-value \>0.05). Various psychiatric morbidities were higher in females as compared to males \[[Table 2](#T2){ref-type="table"}\], similar trend was seen in farmers as well \[[Table 3](#T3){ref-type="table"}\] but were statistically not significant. There was no significant relation between psychiatric illness and marital status \[[Table 4](#T4){ref-type="table"}\].

###### 

Relationship between psychiatric comorbidity and age

  Psychiatric comorbidity        Number of patients (*n*)   Percentage   Chi square   *P*
  ------------------------------ -------------------------- ------------ ------------ ------
  Depressive episode             \>50 years=42              20.5         2.3          0.07
  \<50 years=24                  12.0                                                 
  Dysthymia                      \>50 years=12              5.8          3.5          0.25
  \<50 years=7                   3.6                                                  
  Generalized anxiety disorder   \>50 years=8               3.8          0.6          0.82
  \<50 Years=6                   3.0                                                  
  Panic Disorder                 \>50 years=7               3.4          1.7          1.25
  \<50 years=5                   2.6                                                  
  Social Phobia                  \>50 years=3               1.5          0.3          0.9
  \<50 years=2                   1.0                                                  
  Agoraphobia                    \>50 years=2               0.9          0.2          0.76
  \<50 years=0                   0                                                    

###### 

Relationship between psychiatric comorbidity and gender

  Psychiatric comorbidity        Number of patients (*n*)   Percentage (%)   Chi square   *P*
  ------------------------------ -------------------------- ---------------- ------------ ------
  Depressive episode             Male=28                    14.0%            4.2          0.55
  Female=38                      18.5%                                                    
  Dysthymia                      Male=8                     4.0%             2.4          0.86
  Female=11                      5.4%                                                     
  Generalized anxiety disorder   Male=7                     3.2%             0.8          0.91
  Female=7                       3.6%                                                     
  Panic Disorder                 Male=6                     3.2%             1.2          0.32
  Female=6                       2.8%                                                     
  Social Phobia                  Male=3                     1.5%             0.3          0.9
  Female=2                       1.0%                                                     
  Agoraphobia                    Male=2                     0.9%             0.2          0.76
  Female=0                       0%                                                       

###### 

Relationship of psychiatric comorbidity with occupation

  ------------------------------------------------------------------------------------------
  Psychiatric comorbidity        Number of patients (*n*)   Percentage   Chi square   *P*
  ------------------------------ -------------------------- ------------ ------------ ------
  Depressive episode             UE=5\                      2.5\         5.2          0.38
                                 GE=6\                      3.0\                      
                                 BM=18\                     9.0\                      
                                 F=35\                      17.0\                     
                                 Others=2                   1.0                       

  Dysthymia                      UE=2\                      0.9\         4.3          0.12
                                 GE=2\                      1.0\                      
                                 BM=5\                      2.5\                      
                                 F=10O\                     5.0\                      
                                 thers=0                    0                         

  Generalized Anxiety Disorder   UE=1\                      0.3\         3.7          0.93
                                 GE=2\                      1.0\                      
                                 BM=5\                      2.5\                      
                                 F=6\                       3.0\                      
                                 Others=0                   0                         

  Panic Disorder                 UE=0\                      0\           1.2          0.32
                                 GE=3\                      1.5\                      
                                 BM=3\                      1.5\                      
                                 F=6\                       3.0\                      
                                 Others=0                   0                         

  Social Phobia                  UE=0\                      0\           0.3          0.90
                                 GE=2\                      1.2\                      
                                 BM=0\                      1.0\                      
                                 F=3\                       1.5\                      
                                 Others=0                   0                         

  Agoraphobia                    UE=0\                      0\           0.2          0.76
                                 GE=0\                      0\                        
                                 BM=0\                      0\                        
                                 F=2\                       1.2\                      
                                 Others=0                   0                         
  ------------------------------------------------------------------------------------------

###### 

Relationship of psychiatric comorbidity with marital status

  Psychiatric comorbidity        Number of Patients (*n*)   Percentage   Chi square   *P*
  ------------------------------ -------------------------- ------------ ------------ ------
  Depressive episode             Single=8                   4.0%         3.6          0.06
  Married=55                     27.0%                                                
  Divorced=3                     1.5%                                                 
  Dysthymia                      Single=0                   0.0%         1.6          0.34
  Married=16                     7.9%                                                 
  Divorced=3                     1.5%                                                 
  Generalized Anxiety Disorder   Single=0                   0.0%         2.3          0.45
  Married=11                     5.3%                                                 
  Divorced=3                     1.5%                                                 
  Panic Disorder                 Single=0                   0.0%         1.2          0.32
  Married=6                      3.2%                                                 
  Divorced=6                     2.8%                                                 
  Social Phobia                  Single=0                   0.0%         0.3          0.9
  Married=3                      1.5%                                                 
  Divorced=2                     1.0%                                                 
  Agoraphobia                    Single=0                   0.0%         0.2          0.76
  Married=2                      0.9%                                                 
  Divorced=0                     0.0%                                                 

In the present study, the prevalence of psychiatric comorbidity especially depression was higher in patients who suffered from DM for a longer duration (\>10 years) compared to other patients (\<10 years, [Table 5](#T5){ref-type="table"}).

###### 

Relationship between psychiatric comorbidity and clinical variables

  Psychiatric comorbidity        Number of patients (*n*)   Percentage   95% Confidence Interval (CI)
  ------------------------------ -------------------------- ------------ ------------------------------
  Depressive episode             \>10 years (40)            19.5%        12-24
  \<10 years (26)                13.0%                      10-15        
  Dysthymia                      \>10 years (13)            6.4%         4-8
  \<10 years (6)                 3.0%                       2-4          
  Generalized Anxiety Disorder   \>10 years (8)             4.0%         2-6
  \<10 years (6)                 2.8%                       2-4          
  Panic Disorder                 \>10 years (8)             4.0%         1-3
  \<10 years (4)                 2.0%                       1-2          
  Social Phobia                  \>10 years (3)             1.5%         1-2
  \<10 years (2)                 1.0%                       1-2          
  Agoraphobia                    \>10 years (2)             0.9%         0.2-1
  \<10 years (0)                 0.01%                      0            

In the current study, psychiatric comorbidity especially depression was higher in patients having uncontrolled DM (HbA1c \> 9) and also who were on insulin along with oral hypoglycemic medications [Table 6](#T6){ref-type="table"}.

###### 

Relationship with HbA1c and type of treatment

  ---------------------------------------------------------------------------------------------------------------------
  Psychiatric comorbidity        Number of Patients (*n*)   Percentage   Number of Patients (*n*)          Percentage
  ------------------------------ -------------------------- ------------ --------------------------------- ------------
  Depressive episode             HbA1c \>9=44\              21.4%\       Insulin + Oral hypoglycemic=36\   17.4%\
                                 HbA1c \<9=22               11.0%        Oral hypoglycaemic only=30        15.0%

  Dysthymia                      HbA1c \>9=12\              6.0%\        Insulin + Oral hypoglycemic=11\   5.4%\
                                 HbA1c \<9=7                3.4%         Oral hypoglycaemic only=8         4.0%

  Generalized Anxiety Disorder   HbA1c \>9=9\               3.9%\        Insulin + Oral hypoglycemic=10\   4.6%\
                                 HbA1c \<9=5                2.9%         Oral hypoglycaemic only=4         2.2%

  Panic Disorder                 HbA1c \>9=8\               4.0%\        Insulin + Oral hypoglycemic=8\    4.0%\
                                 HbA1c \<9=4                2.0%         Oral hypoglycaemic only=4         2.0%

  Social Phobia                  HbA1c \>9=3\               1.5%\        Insulin + Oral hypoglycemic=3\    1.5%\
                                 HbA1c \<9=2                1.0%         Oral hypoglycaemic only=2         1.0%

  Agoraphobia                    HbA1c \>9=2\               0.9%\        Insulin + Oral hypoglycemic=2\    0.9%\
                                 HbA1c \<9=0                0%           Oral hypoglycaemic only=0         0%
  ---------------------------------------------------------------------------------------------------------------------

D[ISCUSSION]{.smallcaps} {#sec1-5}
========================

The present study was the first of its kind in our state. A total of 320 patients were screened, out of which only 202 were eligible for the study. Mean age of patients in our study was 50.63 ± 09.37 years, which is similar to what has been observed in the prior studies.\[[@ref17][@ref18]\] Majority of patients being in age group 40--60 years in several studies including our study can be explained by the fact that T2DM is very common in this age group. Similar to the previous studies from other parts of country, males (52.5%) and females (47.5%) were almost equally distributed.\[[@ref19]\] Since majority of patients in our state hail from rural background,\[[@ref20]\] our study also showed a similar pattern, 64.4% patients in the present study belonged to the rural background. Most of the patients (76.2%) were matriculate. Only three patients (1.5%) were illiterate. Similar patterns of literacy have been observed in the prior studies.\[[@ref19][@ref21]\]

In our study, 63.9% patients were farmers and 5.0% patients were unemployed. Higher prevalence of diabetes in the farmers in our study sample as compared to that seen in previous studies from India\[[@ref19]\] may be due the fact that agriculture is the main occupation in our state. In the present study, 95.5% of the patients were married. In various studies from the subcontinent, 78%-92% patients were married which is comparable to the present study.\[[@ref12][@ref13]\] Vast majority (80.2%) of the patients in our study lived in joint families which is comparable to other studies, where 60.3% to 73.6% patients lived in joint families. In the state of Himachal Pradesh majority families are still following the culture of joint families. Owing to the low rate of unemployment in our study, most of the patients (72.3%) belonged to middle socioeconomic class (including upper middle and lower middle) as measured by modified Kuppuswamy\'s Socioeconomic Scale\[[@ref17]\] and only 10.9% belonged to lower socioeconomic class. The crude prevalence of the psychiatric comorbidity in T2DM patients was found to be around 58.4%. Most common psychiatric comorbid illness found was depression which was present in 85 patients (41.9%). Out of these, 9.4% patients were diagnosed as cases of dysthymia. Majority of the patients were suffering from mild depression. Second most common psychiatric comorbid illness found was generalized anxiety disorder which was present in (6.8%). Most of the patients had mild degree of anxiety according to the Hamilton Anxiety scale. Panic disorder was present in almost 12 patients (6.0%). Social phobia was present in (2.6%) and agoraphobia was seen in two patients (0.9%). Shoib S, *et al*.\[[@ref22]\] had observed depression in 13.5%, generalized anxiety disorder in 5.5%, panic disorder in 6%, social phobia in 1%, and agoraphobia in 1.5% of their patients. Chaudhry R, *et al*.\[[@ref23]\] observed that overall 84% of the patients with diabetes had comorbid depression. They noted that generalized anxiety disorder was present in 9.5%, panic disorder in 6%, and social phobia in 1% of the patients. Tawfik EA, *et al*.\[[@ref24]\] had observed depression in 30.7%, generalized anxiety disorder in 10.7%, panic disorder in 10%, social phobia in 5.7%, and agoraphobia in 10% of the patients. Prevalence of comorbid depression has varied across studies probably due to different ethnic groups. In the present study, the prevalence of depression was slightly higher in female patients as compared to that in males (23.9% vs 18.0%), respectively. Prevalence of anxiety and panic disorders were almost similar in both the sexes. Social phobia and agoraphobia also had no significant difference in the prevalence in both the sexes. Patients above 50 years of age had higher prevalence (26.3%) of depressive episodes as compared to that of younger patients (15.6%). Although, the patients with broken families were not in higher proportion in our study, most of them (9.0%) were diagnosed to have one or more psychiatric comorbidity with their primary illnesses. This demonstrates that the patients who were divorced or separated were emotionally more vulnerable to have psychiatric illnesses. In this study, the higher prevalence of psychiatric comorbidity was associated with the longer duration of DM in the patients. It was also observed that the patients having higher blood sugar levels or uncontrolled DM (HbA1c \> 9) were also having statistically insignificant higher prevalence of depressive episodes (27.4%) in comparison to those having lower blood sugar levels (14.4%). Patients who were on insulin along with oral hypoglycemic medications also exhibited higher prevalence of the psychiatric illnesses (22.8% vs 19.0%).

C[ONCLUSION]{.smallcaps} {#sec1-6}
========================

Prevalence of the psychiatric comorbidity in T2DM patients was found to be 58.4% and the most common comorbid psychiatric illness was depression followed by generalized anxiety disorder. Depression was slightly higher in female patients and person aged \>50 years. Greater prevalence of depressive episodes was there in people with longer duration of diabetes and uncontrolled diabetes.

Limitations {#sec2-9}
-----------

Due to a relatively small sample size, the findings of this study need to be corroborated with larger sample size studiesA prospective study design needs to be planned to see the better association of psychiatric comorbidities with T2DM.
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